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(57) Abstract: A novel and improved 
method and apparatus for frequency 
tracking is described. Two main sources 
of error that contribute to the frequency 
difference between locally generated 
carriers and those used to modulate 
received signals include frequency offset 
between the two liming sources and 
doppler effects due to relative movement 
between the sources. The present 
invention provides a tracking mechanism 
for removing the effects of error due to 
frequency offset as well as compensation 
for frequency error due to doppler in 
a plurality of multipath signals. Each 
finger (700a.. 700n) of a RAKE receiver 
utilizing the present invention will 
compute a frequency error for that finger. 
The weighted average of all of these 
frequency errors is calculated (710) and 
tillered (720) to provide a control signal 
for varying the frequency of IF and RF 
frequency synthesizers, accounting for 
the common frequency offset seen at 
each finger. Additionally, each finger is 
equipped with a rotator (706a...706n) for 
providing frequency adjustment specific 
to that finger. The frequency of each 
finger is adjusted through feedback of 
the frequency error finger. 



WO 01/59937 A3 



patent (AM. AZ. BY. KG. KZ. MD, RU. TJ. TM). European 
patent (AT. BE. CH. CY. DE. DK. ES. Fl. FR, GB, GR. IE 
IT. LU. MC. NL. PT. SE. TR). OAP1 patent (BF. BJ. CF. 
CG, CI. CM. GA, GN. GW, ML. MR. NE. SN. TD. TG). 

Published: ' 

— with internal tonal search report 



(88) Date of publication of the international search report: 

3 J January 2002 * 
c 

For tw o-letter codes and other abbreviations, refer to the "Guid- f 
ance Sotes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. " * 



INTERNATIONAL SEARCH REPORT 



Inte ional Application No 

PCI /US 01/02747 



. CLASSIFICATION OF SUBJECT MATTER 

PC 7 H04B1/707 H04L27/00 



According to International Patent Classification <1PC) or lo both national classification and IPC 



B. RELDS SEARCHED 



Minimum documentation searched (classification syslem followed by classical ion symbols) 

PC 7 H04B H04L 



Documentat.on searched other than minimum documentation to the extent that such documents are included in the fields searched 



ttectronic data base consulted during the international search (name ot data base and. where practical, search terms used) 

EPO-Internal , INSPEC, WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropnale. ot the relevant passages 



p,x 

A 



WO 00 38343 A (KONINKL PHILIPS ELECTRONICS 
NV) 29 June 2000 (2000-06-29) 
abstract; claims 1-10; figure 3 

page 7, line 27 -page 8, line 7 
page 9, line 12 -page 11, line 2 
page 5, line 10 -page 7, line 10 

US 5 659 573 A (BRUCKERT EUGENE J ET AL) 
19 August 1997 (1997-08-19) 
claim 1; figures 4,8 
column 11, line 13 -column 12, line 15 
column 12, line 52 -column 13, line 1 

EP 0 675 606 A (NIPPON TELEGRAPH & 
TELEPHONE) 4 October 1995 (1995-10-04) 
abstract; figures 1-3 
page 3, line 52 -page 4, line 3 



Relevant lo claim No. 



1-9, 
15-17 
10-14, 
18-22 



1-22 



1-22 



□ 



Further documents are listed in the continuation ot box C. 



Patent family members are listed in annex. 



' Special categories of cited documents : 

•A* document defining the general state of the an which is not 

considered to be ot particular relevance 
'E* earlier document but published on or after the international 

tiling dale 

*L* document which may throw doubts on priority claim<s) or 
which is cited to establish the publication date ot another 
citation or other special reason <as specified) 

'O* document referring to an oral disclosure, use. exhibition or 
other means 

*P' document published prior to the international filing dale but 
later than the priority dale claimed 



T later document published after the international filing date 
or pnority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y* document ot particular relevance: the claimed invention 

cannot be considered to involve an inventive siep when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Dale ol the actual completion ot the international search 



24 July 2001 



Name and mailing address of the ISA 

European Paient Office. P. 6. 5818 Patenttaan 2 
NL - 2280 HV Rijswifk 
Tel <+3W0) 340-2040. Tx. 31 65 1 epo nl. 
Fax: (+31-70) 340-3016 



Date ol mailing ot the international search repon 



31/07/2001 



Authorized officer 



Amadei , D 



Form PCT/lSA/210 (second sneet) (Jury 



INTERNATIONAL SEARCH REPORT 

(formation on patent family members 



Inte ional Application No 

PCT/US 01/02747 



Patent document 


Publication 




Patent family 




Publication 






cited in search report 


date 




member(s) 




date 






WO 0038343 A 


7Q-06-P000 

C— -7 \J\J C\J\J\J 


FP 


IUj / COL 


A 
rt 


UO— cxJUU 




% 
9 


US 565Q573 A 


1 Q-Oft-1 QQ7 






A 
rt 


lo— uy— lyy / 




L 
I 










A 


1 1 _n /i _ i one 

i i— U4— iyyo 












1 1 7fi77ft 
I 1 jDj/ o 


A 
n 


cu- i i— iyyo 










FP 




A 
rt 


io~uy~iyyo 










FI 


962326 


A 


04-06-1996 










IL 


114836 


A 


27-12-1998 










JP 


9507014 


T 


08-07-1997 




* 






KR 


227452 


B 


01-11-1999 










PL 


314846 


A 


30-09-1996 










WO 


9610879 


A 


11-04-1996 










US 


5619524 


A 


08-04-1997 







EP 0675606 


A 


04-10-1995 


US 


5594754 A 


14-01-1997 








" CN 


1115590 A,B 


24-01-1996 








WO 


9510891 A 


20-04-1995 








JP 


2764153 B 


11-06-1998 



Form PCT/ISA/210 (pateni lamily annex) (July 1&92) 



